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New Eye on Nature:
The Real Constant . —mmes

The ‘balance’ theory

may be more poetry
‘than science: .

By WILLIAM K. STEVENS

mans see the natural wor
their role.in it, many scientists

are forsaking one of the most deeply

embedded concepts of ecology: the
balance of nature, * ]

- Ecologists have traditionally oper-
- ated on the assumption that nor-
‘mal condition of nature is a state of
equilibrium, in "which organisms

systerh whose workings are essential-
‘ly stable. Predators and prey —
moose and wolves or cheetahs and
gazelles, for instance — are supposed
to remain in essentially static bal-
" ance. Anchovies and salmon reach a
maximum population that can be sus-
tained by their oceanic environment
and remain at that level. A forest

 grows to a beautiful, mature climax _

stage that becomes its naturally per-
manent condition. ’

This concept of natural equilibrium

long ruled ecological research and

a revision that has far-réach-
ing implications for the w‘AJ' hu-
and -

compete and coexist in an ecological’ .

t

Is Eternal Turmoil

Changing View
OfNM S

. Some scientists now say that eco-  The real question, ecologists $ay, is
logical communities of plants and an-- Which sort of human interventions
imals are inherently unstable, largely Should be promoted and which op-
. -because of idiosyncratic differences Posed.
in behavior among communities and _ One of the biggest human interven- -
.. individuals in them. A super-aggres- tions, some say, is taking place now
" sive wolfpack leader, for example, as people pour heat-trapping chemi-
‘can %ru ly increase the Hlan 's hunt- cals, mainly carbon dioxide, into the
ing efficiéncy and destab the eco- atmosphere. Many climatologists ex-
:System — just as the death of a pack pect that this will cause the Earth’s
leader can promote instability. climate to warm significantly, caus-
... But even if ecological communities ing especially widespread ecological
do display some sort of internal equi- - dislocation.
- librium, many scientists believe, ex- The temperatyre of the earth has
* ternal disturbances like climatic shifted up and down many times in
. year-to-year variations in past eons, ecologists point out, and
weather patterns, fires, windstorms, ecosystems have always adjusted.
hurricanes and disease seldom, if - But this human' intervention, scien-

(le- into a- stible state. In this_century or less,_vast_climatic_and_
‘climax forest, the peatly ecological es that have usually
symmetrical mvdator-gn;y relation- taken millennia. Ecologists fear that
ip and the bumper fish population this time, ecosystems will not adjust
become transient conditions at best, rapidly enough to stave off catastro-

- even in the absence of human inter- phe for many species. o

.vention.’ : .~ -Moreover,. some .ecologists say,
oo S o e g g, Sara dplos promae dvest

. ty o a forest, for example, -
seasonal and local, and in parts of the different plants can grow than
world long considered the most pris-.. grew before. But they say also that
tine and stable like the tropical rain ‘people are eliminating some of this
- forests of South and Ceutrammeﬁear- divetsity."‘We threaten that variabil-
! - ity because we want to manng: ev-

Canada and - the ‘northern United erything like cornfields,” said Dr. Ju-

. ever,give the communities a chance tists say, threatens to force, in a
view, uL\e

States.” .. . : lie Denslow, a- ical ecologist at
In the natural . is : Tui Y
o o acural landscape, “there is . Tulane University. There is, she said,

: mstance one can find « 0
‘where something Isn't the .2 whole camp of us” opposed to this
'system."saubr.cemg?l%m' ‘horrible homogenizing.” . o
Jr., who, as a mmm at the _ The new view of nature poses diffi-
o Wty nummw‘ gl'::g&‘ilsu whr:.:vam toanrgseenr‘\'rt
sediments and rocks. And while there things in their natural-.condllt,lm sci-

erned the management of such
g:‘t'nnlresoureesaslmandnsh- may be a toward a stable entists say, since the question now .
eries. It led to the doctrine, popular - rium, he. “it’s never al- beeomes:¥f ‘Is constant, what
among conservationists, that nature lowed to get there, so we might as g the natural state? ._ e
knows best and that human interven- well not expect it to exist. * What, for instance, i§ the natural
tion tn it is bad by definition. o condition of the Adirondacks, where a
poow an }mulatloxi of l:v'gl&o;we' - A Difficulty. spirited argument &h 80|l‘l‘l(8e on abeo:l‘t
has gradually led many eco to say, vary within —. e whether * suck
st o e oSl el gome wdtewis  Posing a QUestion: i Fecmsvsd o roms pede i
tically. They say that nature is actu- no “perfect” state to whioh ' WhatIs Natural? - make way for trout. P on one
ally in a continuing state of distur- thelr numbers and growth wil a wrels . sideof the argument, a state .
e raTocilo Gty b deted s g i 20 MRS pei
—balance, is thé rule. As a conse- Souve: el 8. Bokn ) mm’;;m:mgm hriod -say that the rough fish represent the -
quence, say many leaders in the field, ) ; bance that keep nature in a perpetual natural condition and that the ponds
textbooks will .have to be rewritten | ThetiewYorlimes  ctate. of uproar. The question of Should be preserved in that condition.

and strategies of conservation and
resource management rethought.

The balance-of-nature . concept
“‘makes nice poetry, but it's not such
great science,”” said Dr. Steward
T. A. Pickett, a plant ecologist at the
Institute of Ecosystem Studies of the

.. New York Botanical Garden at Mill-

. brook, N.Y. He was a co-organizer of

- a symposium that explored the mat-
ter yesterday in Snowbird, Utah, at
the annual meeting of the Ecological

. Society of America, the nation's pre-
mier organization of ecological scien-
tists, :

While the shift in thinking has not
yet produced a coherent new theory
to replace the old one, Dr. Pickett
characterizes what is going on as “a

major revision of one of our basic
nssumpuons of how the natural worid
works.” The developing conviction
that nature is ruled more by flux and
disturbance {s “becoming the domi-

- ndnt idea,” he said.

““There will always be people who

" will cling to old ideas,” said Dr. Si- -

mon A. Levin, a Cornell Universit
ecologist who is the incoming presi-
dent of the Ecological Soclety. “But
ggmlnly m'ml‘:;l“ m‘:eu of“ lhl'l‘\.k-
'* among ecologists, he said, has
shifted away from equilibrium and
toward the fluctuating nature of natu-

- ral systems.

Continued on Page C2

whether humans should intervene in- Others say that*at least some rough
natural pl::osssls - m,.- fish are ydeseendanu of baitfish

say, since humans and their near- .brought in by humans and that they.

human ancestors have been doing so have crowded out trout that flour-
for eons, and ecological systems {shed there earlier.
their indelible - s ejther of these alternative condi-

'ammd' ﬂmme world bear
m " . - tions “the” natural state? Or is the
The pristine rain for- natyral state the way the Adiron-
cks were when Europeans first ar-
ted rived? Or, for that matter, the way
. other they were in the millennia when the
le. And the region was buried under-an ice-age
unspoiled plain " glacier. Or in the succession of differ-
‘some ecologists are con- ent forests, animals and ecosystems
its tremendous 'am that followed? .




New View of the Balance of}Naiure
Finds the Real Constant Is Turmoil

“Nature can be in many condi-
tions,” said Dr. D
ecologist at the Univer3ity of Califor-
nia at Santa Barbara who is a leader
of the reassessment effort. ause
of that, he said, conservationists and
resource managers will be required
to analyze a given situation more
carefully than in the past and then
choose which natural condition to
promote rather than simply insist
that humans should not upset a sup-
posed balance of nature.

“I think he's right,”” said. Rupert
Cutler, the president of the Defenders
of Wildlife, a major conservation or-
ganization. He said that the shift in
thinking “‘suggests that the responsi-
bility for protecting nature will re-
quire a much higher level of intense
application of science than it" wa$
ever assumed to require in the past.”

Empty Theory = __—
Observations Find
No Neat Balance

In its classic formulation, the bal-
ance-of-nature concept holds that an
ecosystem maintains a constant equi-
librium and when disturbed, it re-
turns to its former status when the
cause of the disturbance is removed.

Many scientists now say it is clear

%t this is not the way things work.

1 B. Botkin, an -

“We can say that's dead for most:
le in the scientific comgunity,”’
said Dr. Peter L. Chesson, a R\eoreti-
cal ecologist at Ohio State University
who took part in Besterday’s sym
sium along with Dr. Pickett, Dr. Ja--
cobson, Dr. Botkin and Dr. Denslow.
The other participants were Dr. Mar-
6aret B.Davis, a paleoecologist at the
niversity of Minnesota who helped

/?‘rgamze the symposium andDr. Judy

Meyer, a stream ecologist at the
University of Georgia. :

Many rvations of the behavior
of animal populations in the wild,

- says Dr. Botkin, do not support the
assumption of neat balance predicted
by tradiuﬁc:eal ecological theory. One
aspect of the theory says that when a
population of animals moves into an
-area, it grows gradually to a level of
abundance at which its environment.
will allow it to be sustained indefinite-
ly, and then remains at that level.
.Another says that predator and prey
pofulations in a given ecosystem 0s-
ciliate in numbers, with one popula-
tion at a peak while the other is at a-

“low point and "vice versa, thereby
creating an equilibrium over time. -

. But in real life, says Dr. Botkim,
“when you introduce a lation to a

. new area it goes crashes,
and then it doesn’t remain constant.
The long-term numbers vary and are -
much lower” than predicted by the
theory. Similarly, he said, a number
of studies and observations, in the

laboratory as well as the wild, shi
.that predator populations dg not
oscillate stably and predictabl$y In-
stead, they :l‘;her f&lecwate wild
unpredictably or
- eliminated and the p:?erglor species -

dies of starvation. In one famous ex-.

periment, paramecium microbes in-.
rapidly. When predator mi--
-were introduced, they in-

- creased, too. But in the end (l;:rn
mecia were exterminated the
predators died of starvation.

. Attempts to apply the classical
equilibrium principle to the manage-
ment-of ma| fisheries led to disas-

- ter, acg:tdh; }t,? Dr. ml;»nodl(h\. For
. years, he sa ternational regula-
tors of commercial fishing deter-.
mined allowable annual catches by
calculating maximum sustainable
yields according to equilibrium the-
ory. The theory was such a_ poor
guide, Dr. Botkin said, that population
after tion of commercial fish
suffered catastrophic declines in the
1950°s and 1960°’s and some have not
yet recovered. :
Managers of fisheries are trying to-
move away from that strategy now,
he said, by analyzing the more com-
plicated factors that actually deter-

.mine fish lations. Among these,

—for example; -are the- environmental -
disturbances that largely determine
the size of a given year’s hatching of

fish. By estimating and keep-

ng track of these varying “year

classes,” managers hope.to adjust

catch quotas year-by-year and avoid
wiping out an entire class.

me scientists are not quite ready

to abandon entirely the concept of an

inherent tendency toward equilib-

rium in ecosystems. A kind of equilib-

rium, they say, may exist on some

scales of time and space.

- Scale, in fact, may be very tmpor-
tant, While there may be e?ormgas.
unbalancing disturbances and fluctu-
ations among small populations in
-small ecosystems, says Dr. Pickett
-the fluctuations may be dampen
when the larger picture is considered,
u;here aisgrt of tinetﬂum-s‘cak: equilib-
rium might apply. An animal popula-
tion that (aiﬂ:‘l‘:\ one environment
might not do so if allowed to range
over a wider area. Dr. Botkin also
said it is <‘ulte possible that while a
glven locality's ecology would change
markedly over. thousands of years,
there could be recurring similarities
— and thus a kind of floating equilib-
rium — at medium-range time
- scales. S
That, in fact, is what Dr. Chesson,
the theoretician, tulates. There
may, for instance, be a limited range
in which an animal population fluctu-
qtes over several hundred years. An
ec\t(xilibrlum could be calculated by
taking the average of the fluctua-
tions. But it would be a ‘“real mis-
take,” said Dr. Chesson, to equate
this with anything “remotely like"
the(t classical idea of the balance of
-nature. - - -

gomldﬁl Clu_mn
Outside Factors
Shape Ecosystems

Perhaps the most outstanding evi-
dence favoring an ecology of constant
change and disruption over one of
static balance comes from studies of
naturally occurring exte
that dislocate ecosystems.

For a long time, shys Dr.
the University of Georgia,
side influences were insufficientl

idered. The emphasis, she sak{

fas ‘‘on processes going on within the
system,” even though “what’s hap-
pening is driven by what’s happened
“had

outside.” Ecoloflsts, she sai
blinders on in thinking about external
controlling factors.’ . -
» Climate and weather appear fore-\
most among these factors. By study-.
ing the record laid down in ocean and
lake sediments, scientists know that
climate, in the words of Dr. Davis of
-the University of Minnesota, has been

“wildly fluctuating' over the last two
million years, al\g_lha..sh%of €co-
systems with it. The fluctuations take

place not only from eon to eon, but
also from year to year and at every
scale in between. *‘So you can't visu-
alize a time in equilibrium,” said Dr.
Davis. '

Dr. Jacobson said there is virtually
no time when the overall environ-
ment stays constant for very long.
‘“That means that the configuration
of the ecosystems is always chang-

ing.”
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-A New Appreciation of Complexity ‘
-A computer model developed by Dr. Daniel B. Botkin

incorporates myriad aspects of a changing f t ecology
whosa relationships are altered by disturbances like fire
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